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(54) SEMICONDUCTOR MEMORY HAVING ERROR CORRECTING FUNCTION 

(57)Abstract: 

PURPOSE: To easily correct the defect of a 
semiconductor memory caused in the manufacturing 
process of a semiconductor integrated circuit and errors 
in memory data due to a soft error by improving a 
memory cell array part and providing a majority circuit in 
a data outputting part 

CONSTITUTION: A memory cell array 12 is composed of 
three memory cell sub-arrays 12a, 12b and 12c each of 
which has one memory cell allocated with the same 
address and the same bit. The majority circuit 20 selects 
the data of which two or more are the same data having 
either '0' or 'V read from respective memory cells having 
the same address in the sub-arrays 12a, 12b, 12c so as 
to output as majority (final) data. Also, an address 
decoder 14 selects the address at which the data is 
written or read and a data inputting part 16 inputs data 
to be written (0 or 1) to the same addresses of three 
sub-arrays 12a-12c in the memory cell array 12. 
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(57) [gi&j] 

f^M ^ y o ^ * y -fe ;kz>^*j J: * y ofigffl 

* y *<di£ o *«r#3teHtt«jssrsji«:iTjE"r * c 

j|i5C4©t*4 4^f* y * y CDS ffto 

l-507FU^OlO0t?hK»0r3fle( 

±cD^flco>f * y -fe^**-*- ay-t y -fe;ur u ^SP 1 
*fr«»aaB2 0*Wr*'J s -*lH*»l 8 4*« 
A^KOtTjESI^^^^yisACWi**-- FiW 
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1 

'J H2.il/* 1 OCDT K UXCD 1 OCDt' h$C>tfLT 1 flf 
•M^TT F<t lo©7FUX(7)lO(Dt'7 h 

CCitf U r 3 (BtU ±CD ^SSc(H O ^ * U -fe JI/ * f (I t) ^ T 4 1ft 
ftfStt* - F £ 4SJ 9 £ -fe u * £ 6 7 s - £ A 

ijspi, io©7Ki/^ioo^7 nc*f-rsiiraa* 
y, 

[0 0 0 1 ] 
10 0 0 2] 

£M^ey 1 oo« t ^©y^ey-feJWru-fttccEW 

Sn^-t'itWU-f 1 0 2 i. 5 s — **#*i&tf< 
*7Fl/^ (ffiJW) S^f-^^[«^?7F 
(ffiJU) 4S1RT6T FUXf^-^l 0 4£, 

U V -teMTl-J 1 0 2 rHU^-^lO 
4. t^-^A^JSBI 0 6fcJ:0^~£tti^g& 1 0 8 <bCD 

[0 00 3 ] CCt. CCDct^^g^*cD^#f*^^:y 1 

oo(t l ocor f uxcd l ooDtr* FccStfor 1 
^ey l o CKcfcor, y^y l o osc^-^g^iAfr 

ff#«, 7FU^fP-^10 4(Cj;ot7F^^lo 
3MiROT v ^(D7 K U I, ^ ^ 'J -fe;l/7 P 1 

0 2 *<Dy^y -feiUCC-r-^A^gPl 0 6#>6A;ft2to 

fR«4t'7 h (b i t) T'&titf. 

«CB|ll#«CA*f r -4r3&5»*ii*ti4. — 

y 1 0 O^e^-^fcK^mTBSt*, TFU*4lojg 

fl?0T. -eoT Fuxcc*t^-r^y^y-fe;i/^6fati3 
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[0004] ic6t, y©«iftxa (^7* 

— ^^D-izX^ffliL^D-feX) cc**c>r* y-ty-feil/CD 
U ^^y -fe^ncaifeiifc^— **3E(tb, t£ofcr 

[0005] sefcttK *aM*iBaiiPiB^*y < i 
*y) k:*jo»-c«, ^y©.SJftSft;tf¥i\ Mitxfi 

iftxfittTttt:^;* h ir-c, <WRir* hcd^m^u^ji 
#w^ci-ctf -pfco, ^m^^o^at^ morn 

?ijic r # -fe x -r 5 J: 9 k: > - * y cc IB'tt ^-if^ci rff -o 

[0 0 0 6] CCD7lSInIS§S»T4mC^-C, SgigXliCD* 

30 t-5*i. ^a^e- F3&s»*R«ccj:S*><Dr«Sc< , U 

[0 0 0 7] 

#-r**3&s, -e<D/c^cc«, KSxii^TfgiCT-x h* 

40 it, u— !f*ry F, Jfc 4/7-^ F&ioffit 

tth y 5>yxg^*i&Si^5raiB*s*4. * 

[0 0 0 8] -S. 77 hx^-CcWbr«. JRfCC, n 

f (SEC/DED, SbEC/DbED) Srffll^ia 
tt»0STiE*ai^7L«atJ-^^x ^^^rsc (CRO ^ 
50 £«BL-C(r»fc. COA^ttROSTiEate****^* 
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ccfc Si irO C<DJ:Str»»)ITIE«l 

[0009] *mgo£an«. ±safie*atB©ra«^ 

mi* * tyo^* y ^jud^m** io'fift^ y ®« 
fflH#& <tf (c fcct sy7 hx7- tc^Hf £ x * y -fe juco 
y * y s*- *W*ttHW«WEr*ll<cpjE^ £ 

* 4 k o riE«ftBtt*«tt y * y *a»T * «c * » . 
3fe<o i e kc L^-=ey-feii'.*«HJSr*a*€r- f 

^y^/biWOSr&jMlWS^-FiiWDftArffl 

£ $c 5 „ 
[001 1 ] 

CC, *#MBQ»10ffl«tt. 1 oor FUX(D1 oot' 

* Fcc#ur3ffl«±<o«»fflo^*y-fe;u*w-r4^ 

<t ft c t «tt«t i «M 0 f TiE«»#^#^ * 

1 OCDT F U^CO 1 OOt^ F{C3tL-C3ffliyJiCD 
(fftiCD-rft'J -bil/*»DST*Ci3&inItttty^:y -fe 

;uTu-f£G£, co^^y^^ru-ffflkDS^^y-fe^ 

* i o©r fuxcd i oot'-; Mcfctor i mtvomr 

ZMIg*— Fi loCDT FU^COloCDb y Y f <c%SLX 

3®&±<Dmmm<Ds< * y ^i/*wo iw^stt* 

- Fi^«O^x.€>-feb^^^W-r4f r -^A^0Pi, 

y -fejKD^ * y z<D&m®L*:t &^mmm*5& 
;&u iSft^tt^-Fr^i^ii^iHlKoia^^-^^ffl 

[0012] 

cfc^cctttRS^n/c^^y^jur u Yi, iocdtfux 
coy y et^tB 3 ft/c y * y f*- * 

— FC0 3^±<D^»fflOy^y-b;l/tC#*ii^, K 

^HJ umc c ft 6<D3t£fcffl<D^ * y -fe 6 y * y f 5 - 



(3) «fBB¥6 -5 2 69 7 

-ecDfSm, Tttto^a^iifci^-**^?-* . 

y^ey«, M^xscc^i^r^osy^y^^ft, 
Fx^-K<fc&x*y ^-frost 

[0013] *#SB<D»2 * y tt. Jb 

io kss i <Dffi«©^»i*y * y cc fee » r . * cd f s — * A* 
«cc**i&tM*y-feA> (co«) 
^-srffl^SBccsiAta-r-rf^y^ju 

mem*) iriE««**-r *^(* * * y & i, r as ajeg 

>rtLr 1 o<Dy*y*JU*»IO^rSf!»<D45*l*-rf* 
i^-c#^ 0 ffi^r, #«w©***x*ytt. A^M 

[0014] 

mmm *»wcc«*»oiriE«i8f***#y*y* 

[00 15101 I ©JB«OK0PiE«« 

ST^^iC, ^aWfrX-ty 1 0« 4 lo<DTFUX(Dl 

30 ocDtr^ F(c?tLr 3fi<D^^y-fe^^WL, cn^3 
iw^u ■fe^*5*h*h#«7 i/-ftt, Fdx{^2^7c 

/fT^J. (TUY) tRCCEW3tifc3oox^ey-b^^T 
UY12a, 1 2 b*sj:^l 2 c^ftS^tV -fe^T 
U-f 1 2 (0*fctt 1 ) £»£j£tr^T F 

ffr Fux*jJ:wiJt fux) ttcteT 

ffr Fu^fcio^Jr fu^) 4SiR-rer Fu^fn 
-^i4i, y-t y-feji/r iw l 2cr)3o<Di^^ruY 

12a, 12 b*$J:CM 2 c cDlal — CDT F U^Cc##iA 
40 te^-if^OSfctt 1 ) ZAJi-t'Z'F-ZAJj&l 6 
4, y^'j WU-f 1 2(D3oCD1f^7U-f 12 a, 
1 2 b&cfcO'l 2 cCDf^I— T FU^OI^— v 
frmZfttcr-Z (0*fcttl>O?SRft*K0. 

s^aM^r-^tfiMisi^i, T-zmjj 

SB18». 3o(Dt7'7l/>{ 12a, 12bfci^l2 

* 3 ft & ft** r - * 4 L r * M h 7 s - * ®K 2 
50 [ooio] cc-c, x*y-fe;ur u-r l 2(i, r 
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i 2 bfecfctf i 2 c^6tiifijt£n£ a SEo-c &^*y 

^JU^^TU-T 12 a. 12 b 2 c <DfH]— 7 F 

"0" 4/c« " 1" iEttSti*. 

^12&£, 3^C0^^'J-fe;Ht7'7b'/ L 2 a, 12 b 
tecfcO'l 2 CCDS-'? 1 b'*y F*C|§]— <DT FU***)?)^ 

[0017] cn^<D3oOy^U-fe;UCD0 ^, 1 OCD 

1 2, ^gf^M^y 1 Ott*«rc#fcC>#|g— 

7 FU-XcDfiJ— t> F03ocD^*y ^;b(D9^;TW=t 

tt, fo^^'j-fe^r u-f l 2«iEL<tt(^-r^c<hcc 

#^«<£*«{*.^y l o«. ja— T FUX<D0 
-t:-vh-c2 fflfeLho^K 42 ^ # ft t^a^^tywT 

U-T 1 2CD^^e 'J-bJUD-^ l/3<D^^r'J-l2Jl/^ 
^W<D^mfoJf) 1 0<£>y* U Hz JI/7W 1 2 0^ 

fc<U>U ffiffltfc^cfec^r, flicfMB" 

[001817 1 4(£, 7"-^SiAB#^ 

fc&S^~£ScfflB#C<:y^y WU-/ 1 2©3oo^t 
'JW^7l/>( 12 a, 12 bfcj:0'l 2 c<7>&^ 1 

3ocD^-t 'Jt;l/t^7 U-f 1 2 a, 12b, 12 
c<D&^^:y^Jl/CC*tL|5]— 7 F U*£f(9^-C£>tl*l 
«F(C«HW"r«tt < . 8£*£*0<Z>7 Fl/Xfp-y 

[0 0 1 9 ] r-^A^jSP 1 6». *A:*JIh1!&2 4 

7 Fl/Xf3-^1 4tCj:^TiliR^^/c 1 o©7 FU 

x, loot'-; Kc»ut:siio^r6ti/c3^©y* y 

tW71/>f 12 a, 1 2 b*j<fcCKl 2 c<D&lfICD 
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<£>£>cr>T-££ 0 CQf^^A^SPl 6 CD^- £ A^EIffi 
2 4^6Sif^7L/-{ 1 2 a, 12 b, 1 2cJC|5l-f 
-^^A^Sn, -e-cDiStKSft/cIs]— 7 FU*BJ— f ? 

-*A^I§IK2 4tt k m— 7 FUXCD3o<7)y^:»J-fe;U 

[0 0 2 0 ] f-**ffl;&an 8«. Wraofcct^K^JR 
10 ^0B52O<b7 f -^ffi*lalB2 2^6&O. f'-^tft 
^fcHTB$, 7 FUXrn-SH 4CC<fcO 1 o<D7 FU* 

tttoU ^(D3o(Dai^f r -^^^^[Hl582 0ic^:^ 
2o«±^l-r*^f-^»f-^ 
<bUrf r -^m^0SS2 2^6fcB^-T^) 0 
CCt. f-^tti*|51l82 2(t »k:ilHDBW-e«ft<. 

[0 0 2 1] ^t^@^2 0 it, If-fT V -i 1 2 a , 1 
2b, 1 2 c<D|h]— 7 FU-^OS^-ty-fe^^^SE^tti. 
20 2 titer "0" S5fc« "1" Cr>-5^2oy±[5l— - C 

A4^-**attRor£«ifc (»») ^-^to-ctttfc 

"T4 4>CDr'*9, 4o— W*H 2 Cc*-r o 13 a 5C 

r. A, B, CWnfW^7U-( 1 2 a, 12 b, 

1 2 c(D§y^y^;l/^mr r '-^(DA^fSr^^, Y 

ifi&mkr-zvmjimvibZo £tt#ua»2 0K. a 

MAiBtOT>F OftOft : AND) £<h£7>F 
Ie]g§3 2<h, AMAiBi©-/ ^ ^7 

(SMifeWsfifflfD : Exclusive OR) Sri S * ^ *;l/—> 
^ +7HSS3 4i, CO-Y^X^JU-i^^ ^7leISS 
30. 3 4<DtH^^A^CicD7> Fti47> FHBS3 6 
7>F@!S3 2i36<D#ai*C0*7 (SSffllftl: Q 
R) 4KS+71IBS3 8-<bd^«ct), ^7[il^§3 8(Dffi 

[0 0 2 2 ] CCD^M*[Hl552 0 OXBffiiittB 3 {c^ 
Tcfc9Cc^^ Q COi^CCA^JaA, B, C<D^^<D4> 
3^< it2^ "0" r*ntftB**RY« "0" <b&0 

"r* r-^ntf "1" ittot, A*»A. B, C<DA 

i #s*>*»*. **l8CCffl^6*iS*»*iaK2 0«, a 
40 2tC5VrW(cH3ESti4toWr»tt<, A^JSA. B, 
c<do%<D'M£< ti>2-o<Dtm— -e$>2>f-5%mt} 

[0 0 2 3] $^(D^ 1 ©«a©««3»riE»tE#^« 

Ttc*©^ffl*iftwri. *«^<D¥**^*y i oic 
-pTjiw^rifc, ^■n-€ f n*< riot Fux*jf(*)^r 

50 ehfti^^'i'bW^^'iWUY 1 20 3o©f^ 
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TL^12a. 12 b, 12cfiCiSl^fo3offlt 
[0 0 2 4] a^CC; *3»ttey*'J 1 0*C*sl*t\ CCD J: 

^5cO"C>^»;-fe;ur u-f l 2 tcs^iisn/c^-^* 
Wtfr\h-t, f-^Mffl^Cli. 1 o<DTFU**2HK0 
r. 3 0©f7'7U-f 12a, 12b, I2cOglo 
CD 3 OCM »j -feJl/«r|3IB#tCjSJR-r-S), C C r^R&^fc 

^^[Hisg20^^abr^f^i;7 1 -^^tii*$ 

£Urffi^2*i€> 0 — ID— T FU^©3^^*'J 

r <£> h tf , £6*3 <D 2 fiCD ^ * U 42 /Utf* 6 «jE L<r>> * 'J 

tlfc 3 fgCD^ y -r- * 2 0 r 

^2 2#>6ft**^~*<Ll,Tffl;ft-rSC 

»*l3B2 0tt, 2f@«±|sJGfii(DT 1 -^^An^ -e 
htffl^^Sor, ^-*m*HB52 2^6ffi^3nS 

[0025] Lfcute&h, y*y-fe;ur w©>*y 

■feJNDSfc, 0— T KU;*CCgHDi3T6ft£3ocDy^: 
y-fe/UDSfc l ocD^^ey tWIi^cot^ f £r 

^T'l/3CD^^y-fe^^ai^or*>, * 
»WO*ai*^^yS:«*TSCi*«r*S a CCDfc 

*^Wo*SfcM*yte:, S£*i tr? htt^Lfttr 
* F ^ y -feJUCD^L^^r* ttt*5EfiIal»S* 
£iifflL</c (jcfitf-y h^wr^j ^ytcit^isBBx 

t*. - «t^t»B, »». Wrf-fi* mm. ^ • *? 
[0026] ±aiL/cMr«, aiRistifcra— r Fb* 

O3o©y ^ y «te jWC|5J— -7 s - £ £[5jB#$c A^)T 

b'y FScDT r -^^r3tHl# ^cD-y*^'r U^O^fStr y h 
cd^ 't'Jt JUCCIW^ A^J-T 5J;5CCLT&J:l> a C <DWl 
fc*. lsl,«©y>rx^c<t ^^-^oSSO-^^^ey-fe;^ 
A^D^^*iiffffl^cSjgr^>^ a *fc. c<DM 
tt, -feU^^^T'3ocDRFf^b' y FSO^*y-b;u*iS 



(5) «H76 - 5 2 6 9 7 

s 

«^^V3 0ii. «3fcQ^W#^*y<t|5Jfi|K: loo 
T F U^CD 1 otDtfy hCcSfbT 1 fflCD^^y-feJUSrfd 

com i cDSS«o4y»*^* y i o tmm^c i-o<dt f u 
i ocd t v ? hccstur a-so^-t yHz;u*S(5^r 

*W«5Htt*-F<!:<D2o<Offl[ffl^-K*WL. JBifcCC 
P USt^ ^ -Y X(Ci: S -fe JUBBK^f 5 - *<D8£ 0 <DH£ & 

[0028] ccotctb. ^mm<D¥m&j * y 3 o 

r-^A^SBl 6 5-c-feU^*2 S^cfc^-^ffi^SB 1 
R— 0»JflESHR«cttH-©»«f*ftU. *©tt«a:.ltlW 

20 «*BST^ 8 

[0 0 2 9 ] CCT\ 7FUXf3-^'14^jiW 

ic, c<D^<x^^>{i^brf-^A^;g|3i eo-feu 
^^2 6{CgM<?*i& 3 rKl/^fn-^Htt, ji^ 
^e- Fr^y^ r ;H2;urb-Y l 2<D±x<D^^\)^j\y l 
oiotcttbriocDT KuxiSHDSt, Hmtttt* 

- FW^'it^TU^ 1 2CD3o(D^^y^;H^y 
TU-Y12a, 12b, 12c CD-& 1 OCD^ »J -feiUJC 
. »Ut 1 o©r Fl/^*»03t5CimS, *0 
30 X. 7FU^f3-^14^6«f-M^160-fe 
U^7^2 6CCM^- FT^ y •feA'TlW 1 2CD1 o 
CD^^ty •fe;U5CA^7 r -^€r«^iA^\ iSffStt^e- 
FtSt^7U'f 12 a, 12 b, 12c(Dg^lo© 

y^e y -b;vccA^f7-^^ ; $:S^iA^cDn> hn-;Wf 
#ASA*Sti4. 
[0 0 30] f-^A*8fl6(J, 7 3: -^A^IbI8§2 4 
«fc^U^^26i^6&S. f r -^A*iaK2 4^^S 
O f /c/^7^>tt42U^^2 6^S«53n t tb^^2 
O^eCDS^CD^^^^V^y^^-fe^^^^ 1 2<D1f 
40 ^7U-fl2a, 12 b, 1 2 c <DS^CC 1 *ToS.St 
7 r -*A*lIK2 4(c«. a^iiihS^-* 
( "0" " 1 " > WKftSti. -feU^^2 6JC 

tt. ^-fA^lliS2 4^6A^?n/cf r -^i, T F 
U^fn-^l 4^6cDffifla^- F (il^-F^fl 
*tt*-F) Ccj£Cfcn> hn-^M-^i^A^^^ 
Sfor, -feu^^2 6«, a«-t-Kr«, 7Fi/ 

^^-^Utaotl OCDT FU^, 1 OCDtf ? h 
^rjltXL, ^(D*fl£^^ 1 ocD^^ey-b^tC^-^A* 
[HlK2 4^eA^5ti/cf r -5?^#^iA^ > ^fiUtt^: 
50 -F"C«, T FU^'rn-^l 4CC<to"CiaS?3fifcl 
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OCDT F 1>X 1 0(Dfu> hCC^tL/Sd^ ST 6*lfc3o£) 
^^■;if 7'7l/'f 12 a, 12 b, 12cQ&lffil<7>& 
tf3®0> J C: , ;H2;UtC7 c -5?A*lsI!S2 4 6 A* 3*1 

[0 0 3 1 ] ^-^fcb^SBl 8«, ^«fi*ft[5|!S2 Oif 
t'jWU^f 1 2CDSlf^Tlx^ L 2 a , 12b, 1 

2 c ^^^n^n^^^-<>^jm?>'r^^[oiss2 o*c 

U*1f2 8K:&Sj&;?n£ 0 ^«2 0^6®t>?c 

U^2 8^6@Wc/^^^>^7 s -^ttS^[Hl!S2 2 

[0 0 3 2 ] ^-^^tULBStcfc^r, 

^^t'iWM 1 2 0 3-OCD-^^TU-Y 1 2 
a, 12 b, 1 2 cO^Wl ^CDif^TU^CD*^ 

2 8(W7 f 7U-^12a, 12b, 12c<7X> 

-r n *» i ^i&MtRux m& ^nfc^^vf-^^f- 

^tB^llISS2 2CCtU^U, 7*-*tttfJ[§IB2 2&C<Dt 
[0 0 3 3 ] CftCC*fU JBaBtt^-Frtt, aBRS 

2 0 fcA*3*V ^fK^0BS2 o iCte^X&mkfimh 

f r -^ffi^JlHl5§2 2&C<D^-££g#*f ? -££ 
[0 0 3 4] C <D <k 9 tC^JRtiCD***^ * y 3 0 W\ 

A§tf — # * sett "T 6 /c^c asm m * y £ o r ffiffl 

[0 03 5 ]±ai/c«r^ lo©7FUX, loo 
tfv Hi-cJtbTiSlR^ti&^^y Hr^ (fiE-^T^y-tz 
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{cpissnr, ^^ccj;or^-^^^^n^3f@ 
{cTffi«&««i o retire* s*b«^ < , 3fflw 

[0 0 3 6] 

am tc ct n », ^ - * <om 'o *t riE-r * «tB* w l 

7E*HKaa5"C«-C # fic*» o fc y 7 F x ^ - 5c J: £ ^ * 
U ib© 7 s - ^ ©K 0 ^ ^ y Hz ;U^fifC J: * RU1 7 s - 

20 3&sB*S*i4-*»K:*ar*S. 

[0 0 3 7] #|HJJQ3I2 <D«M$«CJ:fttt. ±i$<DJfl 1 

f £«*©*s«^* y <b orttfljrrsaMit* 
cD^^tt y * « , « * ft ffli^cc £& d r ^ c i 
[EIMOffl#^^] 

[0 1 ] ^wic&zm'omtimmmftj*: 1 ) <o-m 
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